Scherl-etal-Elmtree-SuppInfo 13/04/2016 S2 Figure S1 . Structural outline of Chl-breakdown in senescent leaves. In the early steps chlorophylls a & b are degraded to the ´primary` fluorescent Chl-catabolite (pFCC) or to its 16- epimer (epi-pFCC). pFCCs and epi-pFCCs undergo modifications, followed by isomerization to several 'nonfluorescent' Chl-catabolites (NCCs), or they are esterified to 'hypermodified' FCCs (hmFCCs). Enzymatic deformylation of FCCs may, alternatively, provide dioxobiline-type FCCs (DFCCs), which isomerize to dioxobiline-type NCCs (DNCCs). Yellow Chl-catabolites (YCCs)
were found in some senescent, yellow leaves as oxidation products of NCCs. [1] experiments [4] . 
Analysis of Chl-catabolites by HPLC.
A freshly picked Wych Elm tree leaf (with the area of about 15 cm 2 ) was ground in a mortar and extracted with 2 ml of MeOH. The resulting suspension was centrifuged 5 minutes at 13,000 rpm. The methanolic supernatant was diluted with 50 mM aq. potassium phosphate (pH 7.0) 50:50 (v/v) and centrifuged for 5 minutes at 13,000 rpm. From the supernatant 20 µl were injected into the anal. HPLC-system (detection at 320 nm, see Figure S2A ). 
Quantification of Chl in green and senescent Elm tree leaves by UV/Vis Spectroscopy.
Chl a and b in green leaves. A total area of 9 cm 2 was cut out of a green Ulmus glabra leaf. The leaf was frozen in liquid N 2 , pulverized in a mortar, and extracted with MeOH. The slurry was filtered through a sintered glass filter, and the residue was ground in a mortar and extracted with
MeOH. The procedure was repeated until the residue was colorless. The extracts were combined and diluted with MeOH to 100.00 ml in a volumetric flask. After filtration using a Sartorius filter the extracts were analyzed by UV/Vis spectrometry. In green Ulmus glabra leaves 51.1  3.7 µg cm -2 (56.9  4.2 nmol cm -2 ) of chlorophyll a and b were found (n=4), the data analysis was based on ref. [5] .
Chl a and b in senescent leaves: A total area of 141 cm 2 (second and third measurement: 81 cm 2 )
was cut out of several senescent Ulmus glabra leaves. The extraction and the UV/Vis analysis Collection, isolation and structure elucidation of NCCs.
Senescent (yellow) Whych elm tree leaves (60 g, wet weight) were frozen in liquid nitrogen, crushed into small pieces with a 300 W blender and pulverized portion wise in liquid nitrogen and in a mortar. Following extraction with 120 ml MeOH, the suspension was filtered through a Buchner funnel. The extraction was repeated two times using 120 ml of MeOH each time. The combined methanolic extracts (370 ml) were filtered through a paper filter and concentrated to 50 ml using a rotary evaporator. After washing the extract with n-hexane (50 ml), the methanolic phase was diluted with 50 mM aq. potassium phosphate (pH 7.0) / MeOH 80:20 (v/v). The solution was then applied to a Sepak-cartridge (5g), washed with 20 ml of 50 mM potassium phosphate (pH 7.0) / MeOH 80:20 (v/v) and eluted with MeOH. The NCC-enriched methanolic solution was concentrated using a rotary evaporator, was dried in vacuo to yield an NCCenriched raw product (dry-weight: 0.359 g), which was stored at -80°C for further purification.
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The preparation of raw product was repeated with a second batch of senescent leaves (55 g, wet weight) giving a raw product sample of 0.244 g.
The combined raw product (0.623 g) was dissolved in 1.5 ml MeOH and 1.5 ml aq. potassium phosphate buffer soln. (50 mM; pH 7.0) using an ultra-sonic bath. Following centrifugation at 13,000 rpm (3 min) the suspension was filtered through a Sartorius filter (Chromafil CA-20 / 25 S, 0.20 µm cellulose acetate). The eluate was divided in five aliquots and to be applied to prep.
HPLC; injection volume: 1.5 ml; flow rate: 5 ml min . Atom numbering used for the phyllobilin skeleton. [7] Spectroanalytical data: Ug-NCC-27 (2, see Figure S6 for a formula). UV/Vis (MeOH, c = 4.1 Ug-NCC-53 (4, see Figure S6 (-21), 315 (4) (see Figure S4 ). 
Epimerization of Ug-NCC-53 (4).
A purified sample of Ug-NCC-53 (4), in addition to the main fraction, contained a more polar fraction (ca. 7 %). This minor fraction, named Ug-NCC-51, was presumed to be an epimer of 4, due to epimerization at C( 8 2 ) of the -keto ester functionality. Both fractions were separated by HPLC (injection volume: 0.1 ml, flow rate: 0.5 ml min -1 ; solvent composition see section final purification of 4) and collected separately. The minor fraction was stored for an hour at room temperature dissolved in a 2:1 mixture of 10 mM ammonium acetate (pH 7.0) and acetonitrile.
From reanalysis of a sample of this fraction by HPLC two NCC-fractions Ug-NCC-51 and Ug-NCC-53 were again observed in a roughly 1:1 ratio, as shown below. . Substructure queries (screen dumps) used for the different macrocycle-bridged pyranoses in CAS SciFinder (left) and Elsevier Reaxys (right). As a first restriction to these macrocyclic lactones, a carbonyl group was added at the higher-numbered attachment point of the pyranose ring. Further restrictions to compounds possessing at least one N atom were achieved by the "Analyze by: Elements" feature in SciFinder, and with "Filter by Substructure" in Reayxs using a single N-atom as query. The final structural restriction was done by using a ring with 4 C and 1 N-atom and bonds of any type in both database systems. These searches gave the results shown in Table S3 . Table S3 ) -26 were found in both database systems. One of the five compounds retrieved exclusively in SciFinder was a false hit, a two-component system with the pyrrole ring in one, and the bridged pyranose in the other component (this compound was consequently not retrieved in Reaxys, and could not have been retrieved anyway as the corresponding publication is not present there). The other four compounds exclusively in SciFinder were missed by Reayxs because they had not been indexed from the two respective publications present also in Reaxys.
Regarding the six compounds retrieved in Reaxys but not in SciFinder, two had not been indexed by CAS (Chemical Abstracts Service) for a publication otherwise covered; the other four compounds did only appear as products of reactions which had been indexed for the two respective publications in Reaxys, but not by CAS. -A total of 14 references were retrieved for these compounds (8 for the 1,5-bridged macrocycles), 10 common to both sources, and two each exclusively in SciFinder and Reayxs, respectively. Of the two references retrieved exclusively in
SciFinder but missed in Reaxys, one was missing in the latter database, for the other reference present, the relevant compound had not been indexed in Reaxys. The two references retrieved exclusively in Reaxys were both present in SciFinder, but had the respective relevant compounds not indexed, and were thus not retrieved. These differences in our search results, as many other similar examples, exemplify the necessity to search BOTH large compound databases.
The only "natural product" retrieved (cf. Table S3 ) among macrocyclic lactones containing at least one nitrogen was found to be actually only a synthetic derivative of the nitrogen-free natural product Aleurinin [13] . Such a restriction to natural products had to be done quite differently in the two database systems involved: in Reayxs, this information is placed in a specific data field "Isolation from Natural Product", and "Filter by: Natural Product" allows a simple and precise restriction to such compounds. In the literature database CAPLUS, natural products are in principle indexed with the substance role [14] "natural product occurrence"; this precise role, however, is not directly searchable in SciFinder (in contrast to another user interface to the same CAS databases, STN Messenger [15] , not available to us). One can search only for the more general substance role "Occurrence" to determine the numbers given in Table S3 ; as this broader role is also used for occurrence in the environment (e.g., pollutants), or in analytical samples, such results may give too high a number.
